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Appendix A
Pandemic Intervals, Triggers, and Actions

In November 2005, the President of the United States released the National Strategy for Pandemic
Influenza, followed by the Implementation Plan in May 2006. These documents introduced the
concept of “stages” for Federal Government response.”’ The six USG stages have provided greater
specificity for U.S. preparedness and response efforts than the pandemic phases outlined in the World
Health Organization (WHO) global pandemic plan.*' The stages have facilitated initial planning
efforts by identifying objectives, actions, policy decisions, and messaging considerations for each
stage. While the stages have provided a high-level overview of the Federal Government approach to a
pandemic response, more detailed planning for Federal, State, and local responses requires a greater
level of specificity than is afforded with the current USG stages.

The Pandemic Intervals

The incorporation of known principles regarding epidemic influenza transmission, along with the
adoption of well-defined triggers for action, will enhance the development of more detailed plans and
guidance. Moreover, these refinements will facilitate better coordinated and timelier containment and
mitigation strategies at all levels, while acknowledging the heterogeneity of conditions affecting
different U.S. communities during the progression of a pandemic.

Typically, epidemic curves are used to monitor an outbreak as it is occurring or to describe the
outbreak retrospectively. While epidemic curves are useful during an outbreak or retrospectively for
noting the possible effects of interventions (graphically showing when they are or were implemented
relative to the rise and fall of the epidemic), model epidemic or pandemic curves can also be used to
describe likely events over time. These hypothetical models may be particularly valuable
prospectively for anticipating conditions and identifying the key actions that could be taken at certain
points in time to alter the epidemic or pandemic curve. Classic epidemic curves have been described
in the literature as having a: growth phase, hygerendemic phase, decline, endemic or equilibrium
phase, and potentially an elimination phase.22‘ 3

For the purposes of pandemic preparedness, the Federal Government will use intervals representing the
sequential units of time that occur along a hypothetical pandemic curve.”*** For State and local
planning, using the intervals to describe the progression of the pandemic within communities in a State
helps to provide a more granular framework for defining when to respond with various interventions

*0 Pandemicflu.gov — Federal Planning & Response Activities. Available at
http://www.pandemicflu.gov/plan/federal/index. html#national.

' WHO global influenza preparedness plan: The role of WHO and recommendations for national measures before and during pandemics.
Available at http://www.who.int/csr/resources/publications/influenza/GIP 2005 5Eweb.pdf

2 Liang W, Zhu Z, Guo J, et al. Severe acute respiratory syndrome, Beijing, 2003. Emerg Infect Dis (2004); 10(1): 25-31.
http://www.cde.gov/neidod/EiD/vol 1 Ono 1 /pdfs/03-0553.pdf

* Wasserheit JN, Aral SO. The dynamic typology of sexually transmitted disease epidemics: Implications for prevention strategies. J
Infect Dis (1996); 174 (suppl 2): S201-13.

24 Pandemic curves can be drawn to represent many different outbreaks—an epidemic curve for the world is distributed over a long
period of time and around the globe and might be correlated to the WHO phases. A pandemic curve for the United States is likely shorter
and references only the geographic bounds of the United States, and can be correlated with the U.S. Government planning stages. A
pandemic curve for a State or community is likely shorter still and references only the geographic bounds of the State or community. In
this document, we apply these intervals to State and community planning during U.S. Government stages 4, 5 and 6. (Of course these
intervals have utility for national and international efforts as well.)

= Because we recognize that the pandemic may begin, or first be detected, in the United States or elsewhere in North America, the
intervals do not distinguish between the occurrence of pre-pandemic or pandemic cases overseas versus the occurrence of cases
domestically. Therefore, this framework can be applied in community, State, national, or international settings.
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during U.S. Government stages 4, 5 and 6 (Figure 2). These intervals could happen in any community
from the time sustained and efficient transmission is confirmed.

While it is difficult to forecast the duration of a pandemic, we expect there will be definable periods
between when the pandemic begins, when transmission is established and peaks, when resolution is
achieved, and when subsequent waves begin. While there will be one epidemic curve for the United
States, the larger curve is made up of many smaller curves that occur on a community by community
basis. Therefore, the intervals serve as additional points of reference within the phases and stages to
provide a common orientation and better epidemiologic understanding of what is taking place. State
health authorities may elect to implement interventions asynchronously within their States by focusing
early efforts on communities that are first affected. The intervals thus can assist in identifying when to
intervene in these affected communities. The intervals are also a valuable means for communicating
the status of the pandemic by quantifying ditferent levels of disease, and linking that status with
triggers for interventions.

The intervals are designed to inform and complement the use of the Pandemic Severity Index (PSI) for
choosing appropriate community mitigation strateg,1'es.2'3 The PSI guides the range of interventions to
consider and/or implement given the epidemiological characteristics of the pandemic. The intervals
are more closely aligned with triggers to indicate when to act, while the PSI is used to indicate Aow to
act.

“CDC. Interim Pre-Pandemic Planning Guidance: Community Strategy for Pandemic Influenza Mitigation in the United States —
Early, Targeted, Layered Use of Nonpharmaceutical Interventions. February 2007. Available at
http://www.pandemicflu.gov/plan/community/commitigation. html
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Figure A: Periods, Phases, Stages, and Intervals
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for implementing state and community level interventions
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Definitions of the Different Pandemic Intervals
For each interval shown in Figure A, a definition of the interval is provided below for communities,
States and for the Nation.

For States that are “affected” (i.e., they have met the definition for the interval), selected actions to
initiate during the interval are provided. For States that are “unaffected” (i.e., they have not met the
definition for the interval at a time when other States have met the definition), selected actions and
preparations are provided. Questions regarding the use of these intervals can be obtained at
intervals@cdc.gov.

“Investigation” Interval — Investigation of Novel Influenza Cases: This pre-pandemic interval
represents the time period when sporadic cases of novel influenza may be occurring overseas or within
the United States. During this interval, public health authorities will use routine surveillance and
epidemiologic investigations to identify human cases of novel influenza and assess the potential for the
strain to cause significant disease in humans. Investigations of animal outbreaks also will be
conducted to determine any human health implications. During this interval, pandemic preparedness
efforts should be developed and strengthened. Case-based control measures (i.e., antiviral treatment
and isolation of cases and antiviral prophylaxis of contacts) are the primary public health strategy for
responding to cases of novel influenza infection. The national case definition for novel influenza is
located at http://www.cdc.gov/nephi/disss/nndss/casedef/novel influenzaA htm.
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Affected State — A State where a sporadic case of novel influenza is detected.

e Voluntarily isolate and treat human cases

e Voluntarily quarantine if human-to-human transmission is suspected, monitor, and provide
chemoprophylaxis to contacts
Assess case contacts to determine human to human transmission and risk factors for infection
Share information with animal and human health officials and other stakeholders, including
reporting of cases according to the Nationally Notifiable Diseases Surveillance System and
sharing virus samples

e Disseminate risk communication messages

Unaffected State — A State not currently investigating novel influenza cases.

e Continue to maintain State surveillance

e Continue to build State and local countermeasures stockpile

e Continue to develop and promote community mitigation preparedness activities, including plans
and exercises

e Continue refining and testing healthcare surge plans

“Recognition” Interval — Recognition of Efficient and Sustained Transmission: This interval occurs
when clusters of cases of novel influenza virus in humans are identified and there is confirmation of
sustained and efficient human-to-human transmission indicating that a pandemic strain has emerged
overseas or within the United States. During the recognition interval, public health officials in the
affected country and community will attempt to contain the outbreak and limit the potential for further
spread in the original community. Case-based control measures, including isolation and treatment of
cases and voluntary quarantine of contacts, will be the primary public health strategy to contain the
spread of infection; however, addition of rapid implementation of community-wide antiviral
prophylaxis may be attempted to fully contain an emerging pandemic.

Affected State — A State where human to human transmission of a novel influenza virus infection is
occurring and where the transmission of the virus has an efficiency and sustainability that indicates it
has potential to cause a pandemic. This represents the detection of a potential pandemic in the United
States before recognition elsewhere in the world.

e Continue/initiate actions as above (Investigation)
Implement case-based investigation and containment
Implement voluntary contact quarantine and chemoprophylaxis
Confirm all suspect cases at public health laboratory
Consider rapid containment of emerging pandemic influenza
Report cases according to Nationally Notifiable Diseases Surveillance System
Conduct enhanced pandemic surveillance
Prepare to receive SNS countermeasures
Disseminate risk communication messages, including when to seek care and how to care for ill
at home

e Implement appropriate screening of travelers and other border health strategies, as directed by
CDC

e e © o o o o o

Unaffected State — A State not meeting the criteria above. This may represent either that recognition
of a potential pandemic is occurring in another State, or is occurring outside the United States.

e Continue/initiate actions as above (Investigation)
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Prepare for investigation and response
Conduct enhanced pandemic surveillance
Prepare to receive SNS countermeasures
Disseminate risk communication messages

Implement appropriate screening of travelers and other border health strategies, as directed by
CDC

e © o o @

“Initiation” Interval — Initiation of the Pandemic Wave: This interval begins with the identification
and laboratory-confirmation of the first human case due to pandemic influenza virus in the United
States. If the United States is the first country to recognize the emerging pandemic strain, then the
“Recognition” and “Initiation” intervals are the same for affected States. As this interval progresses,
continued implementation of case-based control measures (i.e., isolation and treatment of cases,
voluntary prophylaxis and quarantine of contacts) will be important, along with enhanced surveillance
for detecting potential pandemic cases to determine when community mitigation interventions will be
implemented.

Affected State — A State with at least one laboratory-confirmed pandemic case.

e Continue/initiate actions as above (Recognition)

e Declare Community Mitigation Alert if PSI Category 1 to 3, declare Standby”’ if PSI Category
1s4 or5

e Continue enhanced State and local surveillance
Implement (pre-pandemic) vaccination campaigns if (pre-pandemic) vaccine is available

e Offer mental health services to health care workers.

Unaffected States — A State with no laboratory-confirmed pandemic cases.

Continue/initiate actions as above (Recognition)

Declare Community Mitigation Standby if PSI Category 4 or 5
Prepare for investigation and response

Prepare for healthcare surge

Review and prepare to deploy mortuary surge plan

Deploy State/local caches

Prepare to transition into emergency operations

“Acceleration” Interval — Acceleration of the Pandemic Wave: This interval begins in a State when
public health officials have identified that containment efforts have not succeeded, onward
transmission is occurring, or there are two or more laboratory-confirmed cases in the State that are not
epidemiologically linked to any previous case. It will be important to rapidly initiate community
mitigation activities such as school dismissal and childcare closures, social distancing, and the efficient
management of public health resources.”® Isolation and treatment of cases along with voluntary
quarantine of contacts should continue as a key mitigation measure. Historical analyses and
mathematical modeling indicate that early institution of combined, concurrent community mitigation

*7 Alert includes notification of critical systems and personnel of their impending activation, Standby includes initiation of decision-
making processes for imminent activation, including mobilization of resources and personnel, and Activate refers to implementation of
the specified pandemic mitigation measures. From: CDC. Interim Pre-Pandemic Planning Guidance: Community Strategy for
Pandemic Influenza Mitigation in the United States — Early, Targeted, Layered Use of Nonpharmaceutical Interventions. February 2007.
Available at http://www.pandemicflu.eov/plan/community/commitigation.html

* CDC. Interim Pre-Pandemic Planning Guidance: Community Strategy for Pandemic Influenza Mitigation in the United States —
Early, Targeted, Layered Use of Nonpharmaceutical Interventions. February 2007. Available at

http://www.pandemicflu. gov/plan/community/commitigation.html
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measures may maximize reduction of disease transmission (and subsequent mortality) in the affected
29,30,31,32
greas; e

Affected State — A State that has two or more laboratory-confirmed pandemic cases in a State that are
not epidemiologically linked to any previous case; or, has increasing numbers of cases that exceed
resources to provide case-based control measures

e Continue/initiate actions as above (Initiation)
Activate community mitigation interventions for affected communities
Transition from case-based containment/contact chemoprophylaxis to community interventions
Transition surveillance from individual case confirmation to mortality and syndromic disease
monitoring
Begin pre-shift healthcare worker physical and mental health wellness screening
Implement vaccination campaigns if (pre-pandemic) vaccine is available
Monitor vaccination coverage levels, antiviral use, and adverse events
Monitor effectiveness of community mitigation activities

Unaffected State — A State that has not met the criteria above.
e Continue/initiate actions as above (Initiation)
Prepare for investigation and response
Prepare for healthcare surge
Review and prepare to deploy mortuary surge plan
Deploy State/local caches
Prepare to transition into emergency operations
Implement vaccination campaigns if (pre-pandemic) vaccine is available
Monitor vaccination coverage levels, antiviral use, and adverse events

“Peak/Established Transmission” Interval — Transmission is Established and Peak of the Pandemic
Wave. This interval encompasses the time period when there is extensive transmission in the
community and the State has reached its greatest number of newly identified cases. The ability to
provide treatment when the healthcare system is overburdened will be particularly challenging. To
reduce the societal effects of the pandemic, available resources must be optimized to maintain the
critical infrastructure and key resources in the face of widespread disease.

Affected State — A State in which 1) >10% of specimens from patients with influenza-like illness
submitted to the State public health laboratory are positive for the pandemic strain during a seven day
period, or, 2) “regional” pandemic influenza activity is reported by the State Epidemiologist using
CDC-defined criteria, or, 3) the healthcare system surge capacity has been exceeded.

e Continue/initiate actions as above (Acceleration)
Manage health care surge
Maintain critical infrastructure and key resources
Laboratory confirmation of only a sample of cases as required for virologic surveillance
Implement surveillance primarily for mortality and syndromic disease

¥ Hatchett RJ, Mecher CE, Lipsitch M. Public health interventions and epidemic intensity during the 1918 influenza pandemic.
Proceedings of National Academy of Sciences of USA, (2007); 104 (18): 7583-7587.

*® Markel H, Lipman HB, Navarro JA, et al. Nonpharmaceutical Interventions Implemented by US Cities During the 1918-1919
Influenza Pandemic. JAMA (2007);298 (6): 644-654.

31 Ferguson NM, Cummings DA, Fraser C, et al. Strategies for mitigating an influenza pandemic Nature (2006); 442:7: 448-452.

*2 Bootsma MC, Ferguson NM. The effect of public health measures on the 1918 influenza pandemic in U.S. cities. Proceedings of
National Academy of Sciences of US4, (2007);104 (18): 7588-7593.
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Unaffected States — As transmission increases in the United States, States are likely to be in different
intervals. Thus, States should anticipate the actions needed for subsequent intervals and plan
accordingly.

“Deceleration” Interval — Deceleration of the Pandemic Wave: During this interval, it is evident that
the rates of pandemic infection are declining. The decline provides an opportunity to begin planning
for appropriate suspension of community mitigation activities and recovery. State health officials may
choose to rescind community mitigation intervention measures in selected regions within their
jurisdiction, as appropriate; however mathematical models suggest that cessation of community
mitigation measures are most effective when new cases are not occurring or occur very inﬁ‘ec.[uently.33

Affected State — A State where <10% of specimens from patients with influenza-like illness submitted
to the State public health laboratory are positive for the pandemic strain for at least two consecutive
weeks, or, the healthcare system capacity is below surge capacity.

e Continue/initiate actions as above (Peak/Established Transmission)

e Assess, plan for, and implement targeted cessation of community mitigation measures if

appropriate

e Transition surveillance from syndromic to case-based monitoring and confirmation

e [Initiate targeted cessation of surge capacity strategies

e Maintain aggressive infection control measures in the community

“Resolution” Interval — Resolution of the Pandemic Wave: In this interval, pandemic cases are
occurring only sporadically. The primary actions to be taken during this interval include discontinuing
all community mitigation interventions, facilitating the recovery of the public health and healthcare
infrastructure, resuming enhanced surveillance protocols to detect possible subsequent waves, and
preparing for next waves of infection should they occur.

Affected State — A State where active virologic surveillance detects pandemic cases occurring
sporadically.

e Continue/initiate actions as above (Deceleration)
Rescind community mitigation interventions
Continue case confirmation of selected cases to verify resolution of pandemic wave
Resume enhanced virologic surveillance to detect emergence of increased transmission.
Prepare for possible second wave
Continue to promote community mitigation preparedness activities on standby for second wave
Conduct after-action review for lessons learned
Replenish stockpiles/caches as able

e © © o o e o

* Davey VJ, Glass RJ. Rescinding Community Mitigation Strategies in an Influenza Pandemic. Emerging Infectious Diseases,
(2008);14 (3): 365-372. Available at: http://www.cdc.gov/eid/content/14/3/365.htm?s _cid=eid365 efcit
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